Structure-function relationships of the luteinizing hormone receptor.
Of the 800-900 genes in the human genome that appear to encode G-protein-coupled receptors (GPCRs), two are known to encode receptors that bind the three heterodimeric human gonadotropins, luteinizing hormone (LH), chorionic gonadotropin (CG), and follicle-stimulating hormone (FSH). LH and CG bind to a common receptor, LHR, and FSH binds to a paralogous receptor. These GPCRs contain a relatively large ectodomain (ECD), responsible for high-affinity ligand binding, and a transmembrane portion, as in the other GPCRs. The ECD contains nine leucine-rich repeats capped by N-terminal and C-terminal cysteine-rich regions. The overall goal of this research is to elucidate the molecular mechanisms by which CG and LH bind to and activate LHR and the latter, in turn, activates Gs alpha. A combination of molecular modeling and site-directed mutagenesis, coupled with binding and signaling studies in transiently transfected HEK 293 cells expressing wild-type and mutant forms of LHR, has been used to develop and test models for the LHR ECD, the CG-LHR ECD complex, and the structural changes in the transmembrane helices and intracellular loops, particularly loop 2, that accompany receptor activation. In addition, a single-chain CG-LHR complex was designed in which a fusion protein of the two subunits of human CG was linked to full-length LHR. This ligand-receptor complex was shown to be constitutively active in cellular models and in transgenic mice, the latter of which exhibit precocious puberty. From a combination of molecular modeling, site-directed mutagenesis, genetic/protein engineering, and receptor characterization in cellular and animal models, considerable insight is being developed on the mechanisms of normal and aberrant activation of LHR.